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TITLE : COATING METHOD FOR 

THERMOPLASTIC RESIN MOLDED 
PIECE WITH THERMOSETTING RESIN 




ABSTRACT : PURPOSE: To integrally apply a thermosetting resin without deforming a thermoplastic 

resin molded piece by a method wherein a thick-wall part is provided on the thermoplastic 
resin molded piece near a thermosetting resin injection port to aid the flow of the 
thermosetting resin. 

CONSTITUTION: A thick-wall part 4 of a thermoplastic resin molded piece 1 is provided 
near a thermosetting resin injection port 2 to aid the flow of a thermosetting resin, thereby 
ensuring the sufficient coating of the thermosetting resin. Namely, since the thick-wall part 
4 of the thermoplastic resin molded piece 1 is cooled and shrunk after being injection 
molded, a gap is formed between the thick-wall part 4 and a mold. This gap serves as a 
flow channel, through which the thermosetting resin flows to a part and thereabouts hard 
to reach in the mold for the resin flow It is preferable that the thick-wall part 4 is as 
proximate as possible to a part hard to reach in the mold for the flow of the thermosetting 
resin, such as a vertical wall part and a thin wall part on the rear of the thermoplastic resin 
molded piece 1 or an end part and thereabouts of a large-size molded piece. In this 
manner, an integrally molded piece of a thermoplastic resin and a thermosetting resin is 
obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the plasticity resin mold 

goods covered by thermosetting resin. 

[0002] 

[Description of the Prior Art] Although widely used in various fields from the goodness of the 
moldability, since thermoplastics is insufficient of weatherability, surface gloss, surface hardness, 
thermal resistance, resistance to chemicals, abrasion resistance, etc., it has been a failure on utilization 
range amplification. On the other hand, although thermosetting resin excels thermoplastics in many 
above-mentioned properties, to obtain the mold goods which employed the mutual advantage efficiently 
is desired by the problem of being scarce being in a moldability and unifying both these resin. 
[0003] Although the conventional approach has the publication about the approach of sticking a 
thermosetting resin film on ** thermoplastics mold-goods front face with adhesives Although it is 
difficult for parts other than the flat-surface section of mold goods to stick a thermosetting resin layer 
and there is a publication (JP,53-123463,A) about the approach of applying and carrying out heat 
hardening of the non-hardened thermosetting resin to ** thermoplastics mold-goods front face In other 
than special thermoplastics utilization of high thermal resistance Softening deformation of 
thermoplastics takes place in the case of thermosetting resin heat hardening, and there is a problem that 
the object must have been attained in many cases. Moreover, although there is a publication that there 
are publications (JP,61-273921,A etc.) about the approach of pouring in thermosetting resin into metal 
mold and it can do similarly about injection molding after fabricating a substrate in the case of ** 
compression molding Since mold internal pressure becomes high compared with compression molding 
in the case of injection molding even if there is no example performed with injection molding and it 
carries out, In case thermosetting resin is poured in into metal mold, once it is thought that to drop open 
Lycium cbinense and the mold locking force of metal mold is needed, and metal mold cannot be carried 
out with a common injection molding machine a little, but there is a problem that a making machine 
with a special mold clamp device must be used. 

[0004] The actual condition is there being nothing that is considered to be enough in the coat approach 
by these thermosetting resin of the thermoplastics mold goods currently conventionally performed like, 
and having received various constraint in unification of thermoplastics and thermosetting resin. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention offers an approach to unify thermoplastics 
and thermosetting resin also with a still more common injection molding machine in the coat by the 
thermosetting resin of thermoplastics mold goods, without making thermoplastics mold goods produce 
deformation. 
[0006] 

[Means for Solving the Problem] That is, this invention is the manufacture approach of the 
thermoplastics mold goods covered by the thermosetting resin characterized by supporting floating of 
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the thermosetting resin poured in by preparing a heavy-gage part near a thermosetting resin inlet at 
thermoplastics mold goods in the coat approach according the whole thermoplastics mold-goods front 
face or a part to thermosetting resin by pouring in thermoplastics for the thermosetting resin which is not 
hardened [********** and] into metal mold, and stiffening thermoplastics. 
[0007] Hereafter, the summary of this invention is explained. The heavy-gage part of thermoplastics 
mold goods is near a thermosetting resin inlet, and this heavy-gage part is supporting floating of 
thermosetting resin, and makes thermosetting resin fully cover by preparing in the direction with which 
thermosetting resin is covered in the metal mold used in this invention. That is, the heavy-gage part of 
thermoplastics mold goods is **********( e d), by cooling, it contracts, an opening is made between 
metal mold, this serves as a floating channel, and thermosetting resin flows towards the pile partial 
circumference in thermosetting resin around within metal mold, such as the circumference of a thin- 
walled part and the end of large-sized mold goods. 

[0008] The floating channel said here is passage which guides the non-hardened thermosetting resin 
poured in into metal mold, and, specifically, the heavy-gage part attached to the background of 
thermoplastics mold goods plays this role. Since the amount of contraction of a thermoplastics mold- 
goods front face becomes large as compared with other parts, the part which attached the heavy-gage 
part to the background can serve as passage of the thermosetting resin poured in into metal mold. 
[0009] As for the heavy-gage part which forms the above-mentioned floating channel, it is desirable to 
prepare in a part near in whether a pile part is made as for thermosetting resin to the surroundings like 
drawing 1 and drawing 2 within metal mold, such as the circumference of the wall section in the 
thermoplastics mold goods on the background of thermoplastics mold goods, a thin- walled part, and the 
end of large-sized mold goods. Furthermore, especially the thing established in the shape of a grid like 
drawing 3 and drawing 4 is desirable. Moreover, width of face of 0.5mm or more and thickness have 1 .2 
or more desirable times of the thermoplastics mold-goods thickness of the floating channel 
circumference, and what was made into 1 .5 or more times is still more suitable for the configuration of 
the heavy-gage part as a floating channel. Since the effectiveness of guiding the poured-in non-hardened 
thermosetting resin since contraction of a heavy-gage part will hardly change to the amount of 
contraction of other parts when the width of face of a floating channel is smaller than 0.5mm and the 
thermoplastics mold-goods thickness of the heavy-gage part circumference has it becomes small, it is 
not desirable. [ thinner than 1 .2 times ] 

[0010] In this invention, it is required for metal mold to install the thermosetting resin inlet. Although it 
does not matter even if installed independently even if this thermosetting resin inlet is the same as the 
thermoplastics inlet at the time of injection molding, as for a thermosetting resin inlet, it is desirable that 
it is the heavy-gage part circumference of thermoplastics. Here, ******[ the timing of the thermosetting 
resin impregnation which is not hardened in this metal mold ] at the event of the condition of half- 
solidification also after the front face of thermoplastics mold goods fully solidifies. 
[001 1] Furthermore, after hardening the thermosetting resin which is not hardened [ which covered on 
the thermoplastics mold-goods front face within metal mold ], the mold goods with which 
thermoplastics and thermosetting resin were unified can be obtained by taking out mold goods. As 
thermoplastics which can be used in this invention Olefin system resin, such as polyethylene and 
polypropylene, polystyrene, Styrene resin, such as a styrene acrylonitrile copolymer, ABS plastics, and a 
styrene maleic anhydride copolymer, Vinyl chloride system resin, such as a polyvinyl chloride and 
polyvinyl chloride-vinyl acetate copolymer (EVA), Polyester system resin, such as polyethylene 
terephthalate and polybutylene terephthalate, Polycarbonate system resin, polyamide system resin, 
polyphenylene ether resin, Polyoxymethylene resin, polymethylmethacrylate system resin, and these 
alloys, A blend object, for example, a polyamide / polyphenylene ether alloy, a polycarbonate / ABS 
alloy, etc. can be mentioned, and these may contain additives, such as minerals reinforcements, such as a 
glass fiber and talc, and a plasticizer. 

[0012] It is resin constructed for which a bridge and hardened when it heats to temperature with 
thermosetting resin here expensive enough, and including a thing including the curing agent or catalyst 
for the thing and bridge formation which are performed automatically, bridge formation may be resin 
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usually called thermoplastics, or may construct a bridge according to the catalyst of a peroxide etc. 
Moreover, the prepolymer in which only a monomer has thermoplasticity, oligomer, or such mixture are 
also available for the thermosetting resin to pour in. As long as it gives the example of the suitable 
thermosetting resin for this invention, it is diallyl phthalate resin, an unsaturated polyester resin, an 
epoxy resin, thermosetting polyurethane, an alkyd resin, melamine resin, thermosetting acrylics, etc., 
and these resin may contain minerals reinforcements, such as a catalyst, an accelerator, a thickener, a 
glass fiber, a mica, and a calcium carbonate, the extending agent, and the stain pigment if needed. 
[0013] 

[Example 1] The 20 % of the weight consolidation denaturation polyphenylene ether resin of glass fibers 
was injection molded with the die temperature of 130 degrees C using the metal mold (mold-goods 
configuration: drawing 6 , thickness of 3mm, heavy-gage part:width of face of 2mm and thickness of 
1 0mm) which has the structure of drawin g 5 . Subsequently, after 5 seconds, after pouring in the mixture 
which consists of the benzoyl-peroxide 1.0 weight section and the dimethylaniline 0.2 weight section to 
the unsaturated-polyester-resin prepolymer 70 weight section which consists of a maleic anhydride and 
ethylene glycol, the styrene monomer 30 weight section, and the these 2 component total quantity 100 
weight section for 5 seconds from a thermosetting resin inlet, within metal mold, it held for 1.5 minutes, 
the unsaturated polyester resin was stiffened thoroughly, and the target mold goods were picked out 
from metal mold. 
[0014] 

[Example 2] Unreinforcement denaturation polyphenylene ether resin was injection molded with the die 
temperature of 130 degrees C using the metal mold (mold-goods configuration: drawing 4 , the 
thickness of 3mm and the overall length of 500mm, heavy-gage part:width of face of 2mm and thickness 
of 5mm) which has the structure of drawing 7 . Subsequently, after 7 seconds, after pouring in the 
mixture which consists of the benzoyl-peroxide 1.0 weight section and the dimethylaniline 0.2 weight 
section to the unsaturated-polyester-resin prepolymer 70 weight section which consists of a maleic 
anhydride and ethylene glycol, the styrene monomer 30 weight section, and the these 2 component total 
quantity 100 weight section for 5 seconds from a thermosetting resin inlet, within metal mold, it held for 
1 .5 minutes, the unsaturated polyester resin was stiffened thoroughly, and the target mold goods were 
picked out from metal mold. 
[0015] 

[Example 3] The 33 % of the weight consolidation Nylon 66 resin of glass fibers was injection molded 
with the die temperature of 130 degrees C using the metal mold (mold-goods configuration: rib with 
drawing 4 , an overall length [ the thickness of 3mm and the overall length / of 500mm ], and a thickness 
[ heavy -gage part:width of face of 2mm and thickness ] of 5mm) which has the structure of drawing 7 . 
Subsequently, after 5 seconds, after pouring in the mixture which consists of the benzoyl-peroxide 1.0 
weight section and the dimethylaniline 0.2 weight section to the unsaturated-polyester-resin prepolymer 
70 weight section which consists of a maleic anhydride and ethylene glycol, the styrene monomer 30 
weight section, and the these 2 component total quantity 100 weight section for 5 seconds from a 
thermosetting resin inlet, within metal mold, it held for 1 .5 minutes, the unsaturated polyester resin was 
stiffened thoroughly, and the target mold goods were picked out from metal mold. 
[0016] 

[The example 1 of a comparison] The metal mold which removed the heavy-g age part in the structure 
(mold-goods configuration: drawing 6 </A> ) of drawing 5 performed mold-goods creation like the 
example 1 . 
[0017] 

[The example 2 of a comparison] The metal mold which removed the heavy -gage part in the structure 
(mold-goods configuration: drawing 4 ) of drawing 7 performed mold-goods creation like the example 
2. 

[0018] 

[The example 3 of a comparison] The metal mold which removed the heavy-gage part in the structure 
(mold-goods configuration: drawin g 4 ) of drawing 7 performed mold-goods creation like the example 
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3. About the mold goods created by the above-mentioned examples 1-3 and the examples 1-3 of a 
comparison, mold-goods assessment was performed in the following evaluation criteria. A result is 
shown in the following table L 
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[0019] The thickness of near the inlet of an unsaturated-poly ester-resin layer, the wall section, and a 
mold-goods end (part which distance separated from the inlet most) was measured, and flow condition 
was seen. Unsaturated-polyester-resin adhesion is a cross-cut Scotch tape peel test, and the total number 
of divisions which performed the number of divisions/trial which did not exfoliate showed it. By 
preparing the heavy-gage part which forms the floating channel of this invention shows that it is 
possible to cover thermosetting resin good also to the wall section and the end of thermoplastics mold 
goods. Moreover, it turns out that it is good also about the adhesion of thermoplastics mold goods and a 
thermosetting resin layer. 
[0020] 

[Effect of the Invention] The mold goods to which many properties, such as the outstanding 
weatherabiiity which is not considered only with thermoplastics, surface gloss, surface hardness, thermal 
resistance, resistance to chemicals, and abrasion resistance, were given by the coat approach of this 
invention can be obtained, and it becomes possible to advance further resinification of the part which 
had to use the metal conventionally in home electronics, an automobile, etc. 



[Translation done.] 
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